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The Near Earth Asteroid Rendezvous (NEAR) Discovery mission is the 
first  to  send  a  spacecraft  to  rendezvous with and orbit about an asteroid. 
Launched in February 1996, the interplanetary trajectory of the NEAR spacecraft 
included a targeted flyby of the asteroid 253 Mathilde in June 1997 and used an 
Earth gravity assist in January 1998 to enable this low-cost mission. The 
spacecraft is currently on course for insertion into orbit about the asteroid 433 
Eros in  February 2000. The navigation for the cruise phase of the mission, even 
with its stringent requirements, is routine by comparison to the orbit phase of the 
mission. The navigation challenge for the orbit phase is to devise an adaptive 
orbit scenario that accounts for the crudely known asteroid physical parameters 
while maintaining required navigation accuracy. Improving the estimates of 
Eros’ physical parameters such as spin state, shape and gravity potential of Eros, 
as the spacecraft approaches and is inserted into orbit about the asteroid  is critical 
to  mission success. Unlike a planetary  orbiter,  the  very  low  gravity of the asteroid 
means that  the  spacecraft can easily escape Eros  or  crash into its surface  with  very 
little change in velocity. This places additional  demand  on navigation accuracy 
while also imposing a generally shorter response  time  than that usual for planetary 
orbit missions. This presentation details the response of the NEAR navigation 
team to these challenges in terms of design and execution of the orbit phase 
navigation. The approach chosen uses both  DSN  radio metric Doppler  and range 
data and optical landmark tracking data for the  normal estimation process. In 
addition, laser altimeter range is included in the navigation estimates whenever 
the spacecraft altitude is  between about 30 km  and 100 km. 
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